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Abstract The endoscopic sinus surgeons must have a

detailed knowledge of inconsistent location of maxillary

sinus openings in any interventional maxillary sinus sur-

geries as it relates to the orbital floor, ethmoid infundibu-

lum and the nasolacrimal duct. Forty cadaver head and

neck specimens had been cut sagittally through the nose,

such that the lateral nasal wall had been preserved. The

findings were documented with an emphasis on location of

the maxillary sinus openings. In the present study maxillary

sinus ostium opened more commonly into posterior third of

the hiatus semilunaris. Accessory maxillary ostium was

another variation seen in nearly three-fourths of the cases

which opened into membranous meatus inferior to the

uncinate process.
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Introduction

Evolution is a gradual process by which man attained erect

posture where by the principal or main maxillary ostium

(PMO) came to be located at a higher level. Consequently

drainage was no longer due to gravity. This factor along

with the impendence to mucociliary action of the lining

mucosa is the leading cause in the obstruction of the ostium

which opens at the hiatus semilunaris. Maxillary sinusitis is

therefore the demerited gift of erect posture [1].

The ostium of the maxillary sinus is on the highest part

of the medial wall of the sinus and is therefore poorly

placed from the point of view of free drainage; in addition

it does not open directly into the nasal fossa but into the

narrow ethmoidal infundibulum, inflammation of which

can further interfere with drainage [2].

A critical area for Functional Endoscopic Sinus Surgery

(FESS) is the ostiomeatal unit. The multiple airways that

compromise it are divided into five passages. Of the five,

the first three passages are responsible for draining the

maxillary sinuses. The first, the maxillary ostium, is located

on the superomedial aspect of the maxillary sinus. The

ostium leads into the second passage, the ethmoid infun-

dibulum, that conducts mucus from the maxillary sinus into

the middle meatus via the third passage, the hiatus semi-

lunaris. Obstruction of any of these interconnected pas-

sages results in disease of the maxillary sinus. The

stagnation of secretion that may then become infected or

perpetuate infection [3].

The surgical interventions of the functional endoscopic

sinus surgery are designed to remove the blockage and to

restore normal sinus ventilation and mucociliary function.

Materials and Methods

Forty bisected halves of the formalin fixed adult human

head and neck specimens were procured from the Depart-

ment of Anatomy. The anterior part of the skull was

divided in the midline and then entire nasal septum was

removed piecemeal taking care not to damage the osti-

omeatal components. Middle concha was trimmed to view

the relationship of structures within the middle meatus. The
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specimens were washed in normal saline. Then yellow

coloured probes were used to locate the sinus ostium.

Results

The primary maxillary ostium (Fig. 1) was found at the

junction of the medial maxillary wall and the floor of the

orbit, halfway between the anterior and posterior maxillary

walls. The ostium was shaped like an oval or slit and was

oriented horizontally or obliquely.

The position of the maxillary sinus ostium in 40 dis-

sected specimens was as follows: The anterior 1/3 of hiatus

semilunaris in 4 (10%), posterior 1/3 of hiatus semilunaris

in 21 (52.5%), middle 1/3 of hiatus semilunaris in 11

(27.5%) and absent in 4 (10%). Statistical comparison of

right and left side, male and female showed P value of 0.98

and 0.33, respectively; neither of the values were statisti-

cally significant. Accessory maxillary ostia (Fig. 2) were

noted in 9 (22.5%) cases and absent in 31 (77.5%) cases

(Table 1, Graph 1).

Discussion

Maxillary sinus begins as an outpouching of the nasal

mucosa within the ethmoid infundibulum at 60–70 days of

embryonic development. The primary maxillary sinus

ostium represents this point of evagination [4].

The primary maxillary ostium may be found at any point

along the course of the ethmoid infundibulum. In the

present study, the ostium of the maxillary sinus was more

commonly found to open into the posterior third of the

infundibulum in 21 (52.5%) specimens, while it opened

into the middle third in 11 (27.5%), anterior third in 4

(10%) and was absent in 4 (10%) specimens. Van Alyea

reported similar observations and found the opening of

maxillary ostium into the anterior third of the uncinate

groove in 9 (5.53%), to the middle third in 18 (11.04%), to

the posterior third in 117 (71.8%) and to the extreme

posterior tip of the groove in 19 (11.65%) cases. Rosen-

berger has stated that maxillary ostium opens into the

posterior third in 70% cases. Thus maxillary ostium com-

monly opens into the posterior third of the uncinate groove

[2].

Myerson recognized that the ostium of the maxillary

sinus is located immediately below the orbital floor, and

thus below the lamina papyracea in the posterior part of the

infundibulum, and that perforating the lateral wall of the

infundibulum superior to the ostium violates the orbit.

Hence the sinus surgeon must have a thorough knowledge

of the relevant anatomic relationship to avoid injury to the

orbit. Blind probing or nibbling with the forceps may lead

to higher incidence of orbital complications [5].

A possible mechanism of formation of accessory ostia is

obstruction of the primary ostium by maxillary sinusitis or

due to anatomic and pathologic factors in the middle

meatus resulting in the rupture of membranous areas

known as fontanelle [1].

The incidence of accessory maxillary ostium (AMO) has

been recorded to range from 0 to 43%. In the present study,

accessory maxillary ostia were found within the membra-

nous fontanelle of the lateral nasal wall in 9 (22.5%)

specimens. Similar observations were earlier noted by

Myerson in 30.7%, Schaffer in 41% and Van Alyea in 23%

of specimens. Though most authors have not specified the

location of the AMO with reference to the fontanelle,

Stammberger and Kennedy reported their presence either

in the ANF or PNF. May et al. however found their

Fig. 1 Sagittal section showing the primary maxillary ostium (PMO)

(AG agger nasi, MT middle turbinate, EB ethmoid bulla, IT inferior

turbinate, AMO accessory maxillary ostium)

Fig. 2 Sagittal section showing absent maxillary sinus ostium with

frontal Sinus hypoplasia (arrowed)
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presence restricted to the PNF posteroinferior to natural

ostia [1].

Van Alyea published his observations from the anatomic

study of the surgical accessibility of the ‘‘ostium maxil-

lare’’ in 163 specimens. He found that the natural ostia

were easily accessible in 40% of specimens, but that in

20% the ostia could not be cannulated because of the

anatomic configuration of the uncinate process or the bulla

or the size of the ostia. In the remainder of the specimens,

cannulation was only possible because of the skull, expe-

rience of the surgeon, or because an accessory ostium was

present [6].

Clinically the AMO may be utilized in such cases by the

endoscopic sinus surgeon to irrigate the maxillary sinus.

Apart from the ostia the fontanelles may be used to create

alternative passage which re-establishes ventilation and

drainage during therapy of maxillary sinusitis [7].

Conclusion

The anatomy of the maxillary ostia should be well under-

stood by an endoscopic sinus surgeon in order to perform

the middle meatal antrostomy. Once located, the natural

ostium can be widened posteriorly and anteriorly so that it

communicates with the fontanelles to the extent permitted

by any disease or stenosis that may be present. Further-

more, overzealous removal of bone anterior to the natural

ostium may result in injury to the nasolacrimal duct and

more superior extension accounts for a high rate of orbital

complications. However, enlarging the accessory ostium or

opening the membranous fontanelle may provide maxillary

sinus aeration if the natural ostium is obstructed.
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Table 1 Location Of The Maxillary Sinus Ostium

Position Male Female Total

Right Left Total Right Left Total Right Left Total

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Anterior 1/3 of HS 2 (16.7) 2 (16.7) 4 (16.7) – – – 2 (10) 2 (10) 4 (10)

Posterior 1/3 HS 5 (41.7) 6 (50) 11 (45.8) 5 (62.5) 5 (62.5) 10 (62.5) 10 (50) 11 (55) 21 (52.5)

Middle 1/3 HS 4 (33.3) 3 (25.0) 7 (29.2) 2 (25.0) 2 (25.0) 4 (25.0) 6 (30) 5 (25) 11 (27.5)

Absent 1 (8.3) 1 (8.3) 2 (8.3) 1 (12.5) 1 (12.5) 2 (12.5) 2 (10) 2 (10) 4 (10)

Total 12 12 24 8 8 16 20 20 40

10

52.5

27.5

10

Anterior 1/3 of HS Posterior of 1/3 HS

Middle 1/3 of HS Absent

Graph 1 Location of the maxillary sinus ostium

Indian J Otolaryngol Head Neck Surg (October–December 2010) 62(4):335–337 337

123


	The Location of Maxillary Sinus Ostium and Its Clinical Application
	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


